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Objective:  This  paper  presents,  discusses  and  evaluates  methods  used  by the  Canadian
Institute  for  Health  Information  to  present  health  system  performance  international  com-
parisons  in  ways  that  facilitate  their  understanding  by  the  public  and  health  system
policy-makers  and  can  stimulate  performance  benchmarking.
Methods:  We used  statistical  techniques  to  normalize  the  results  and  present  them  on  a
standardized  scale  facilitating  understanding  of  results.  We  compared  results  to the  OECD
average,  and  to  benchmarks.  We  also  applied  various  data  quality  rules  to ensure  the  validity
of results.  In order  to evaluate  the  impact  of the public  release  of these  results, we  used
quantitative  and  qualitative  methods  and documented  other  types  of  impact.
Results: We  were  able  to present  results  for performance  indicators  and dimensions  at
national and  sub-national  levels;  develop  performance  proﬁles  for each  Canadian  province;
and show  pan-Canadian  performance  patterns  for  speciﬁc  performance  indicators.  The
results attracted  signiﬁcant  media  attention  at national  level  and  reactions  from  various
stakeholders.  Other  impacts  such  as  requests  for  additional  analysis  and  improvement  in
data timeliness  were observed.
Conclusions:  The  methods  used  seemed  attractive  to various  audiences  in  the  Canadian
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[1] and subsequent work by the Organization for Economic
Cooperation and Development (OECD) [2], international
comparisons of health systems continue to draw sub-
stantial interest from national media and health system
decision-makers in numerous countries. In Canada, this
interest has increased with the emergence of provincial
quality councils reporting on health system performance,
with the analytical work of various pan-Canadian orga-
nizations and with the release by the OECD [3] and the
Commonwealth Fund [4] of comparative reports show-
ing poor performance on some dimensions of performance
(access to care) and inconsistent levels of performance
for other performance dimensions (quality of care and
Open access under CC BY-NC-SA license.patient safety). In addition, there are increasing concerns in
Canada about the rising level of health care expenditures
and the relative value of new investments in health and
r CC BY-NC-SA license.
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health care. Thought leaders in the Canadian health sys-
tem, but also federal and provincial governments as well
as provincial quality councils are increasingly calling for
use of international comparisons for performance bench-
marking (how well is Canada doing compared to others?)
and for practice benchmarking (what can we learn from
our peers that could stimulate performance improvement
in our own context?) [5].
Despite this increasing interest in international com-
parisons, there are well-documented technical difﬁculties
for carrying out valid comparisons [5]. The OECD has made
substantial progress in tackling methodological challenges
and has now a process in place to decide whether perfor-
mance indicators are ﬁt for public release [6]. Nevertheless,
it is difﬁcult for national health system stakeholders to
extract key performance information from broad ran-
ging publications on health system performance such as
the OECD Health at a Glance [7] or the Commonwealth
Fund performance rankings [4]. There have been a num-
ber of attempts in recent years to present health system
performance of a particular country that would support
performance and practice benchmarking. Such examples
include analytical efforts in Australia [8], the Netherlands
[9], the U.S. [10], New Zealand [11] and Canada [12,13].
Two of these (for the U.S. and New Zealand), summarize
comparable performance for each indicator, performance
dimension and the overall health system with a numerical
result – a score out of 100 in the example of New Zealand
and a ranking in the case of the U.S. result. The Australia
report shows results for Australia placed in the upper, mid-
dle or lower third of OECD country results for selected indi-
cators and also indicates how that placing changed over the
period 1987–2006. The report on the performance of the
Dutch health system is a comprehensive review covering
results for many indicators across key performance dimen-
sions. International comparisons are given for many of the
indicators to provide context in discussing the performance
of the Dutch health system. Finally, the report of the Con-
ference Board of Canada assigns letter grades to Canada’s
(and to other countries’) results for a number of indicators
related to health status as well as overall health system
performance. These are reported on an interactive website
allowing readers to select indicators, comparator countries,
and time frames and display results on radial graphs.
As part of its mandate to report on health system per-
formance from a pan-Canadian perspective, the Canadian
Institute for Health Information developed methods to rep-
resent international comparisons results for Canada that
would:
• For an informed lay reader, show results for Canada
and its provinces and territories relative to other OECD
countries across a number of indicators simultaneously
by performance dimension. The full picture of relative
results for a performance dimension should be available
in a single graphic.• Show how Canada’s results (national and provincial and
territorial level results) compared to the OECD aver-
age and to select benchmarks supporting performance
benchmarking–the 25th and 75th percentiles. 112 (2013) 141– 147
• Provide two perspectives on Canada’s health system per-
formance: within a single performance dimension; and,
across various performance dimensions.
• Focus on dimensions of performance with indicators
where we could say unequivocally that either a higher
result (for example, screening rates) or a lower result (for
example, mortality rates) was  better performance.
• Build on the OECD work of collecting and reporting
international results across a large number of health
system measures, using the best available comparable
data, while acknowledging limitations and methodologi-
cal challenges.
A presentation method that achieved these objectives
would lend itself to summary comments and interpretation
of results in a more publicly accessible way  and generate
discussions of the performance of Canada’s health system
across a wider audience. Therefore we also needed the
presentation vehicles and the analytical report to be parsi-
monious.
This methodological paper presents and discusses the
methodology developed by the Canadian Institute for
Health Information to communicate at national and sub-
national level results of international comparisons released
by the OECD; and the reactions of the public and health
system stakeholders to the release of international com-
parisons results using this methodology.
2. Materials and methods
2.1. Presenting national results
We  used OECD data to present international com-
parisons of indicators of health system performance
information from a Canadian perspective. The OECD pro-
vided us with an advance copy of Health at a Glance 2011
with supporting data tables in order to facilitate the simul-
taneous public release of the reports.
Four of the seven health system dimensions were
related to health system performance and consisted of
directional indicators – those for which either a high or low
result is clearly desirable. For each of these four dimensions
of directional indicators (health status, non-medical deter-
minants of health, quality of care and access), we  produced
a ﬁgure showing Canada’s performance on each indicator
relative to the OECD average and 25th and 75th percentiles.
In order to present indicators with various different units
and scales on a single ﬁgure, we normalized the results by
subtracting the OECD average and dividing by the OECD
standard deviation. To make the standardized scores eas-
ier to interpret, the standardized score for each indicator
for which a lower result is desirable was multiplied by −1.
Within each dimension, the indicators were ordered based
on Canada’s standardized score from lowest to highest. Intables comparing Canada’s performance quartile in each
directional indicator to a group of 7 peers composed of
the G8 countries minus the Russian Federation, which is
not a member of the OECD and for which results are not
th Policy
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vailable.1 The OECD and Canadian results for the non-
irectional (non-performance) indicators related to health
orkforce, health care activities and health expenditures
nd ﬁnancing were presented for context in a table with
upporting discussion.
We applied additional data quality rules to the direc-
ional indicators in order to ensure the validity of
omparisons of Canada’s results to those of other OECD
ountries. For each country and indicator, we used the most
ecent year of data that was available from the period 2007
o 2010. Countries not reporting results during this period
ere excluded from our calculations for that indicator. An
xception was made for the indicators for which Canada’s
ost recent submission year was before 2007; for those
ndicators – most of which were related to mortality by
ause – we accepted data from Canada’s most recent sub-
ission year onwards.
.2. Presenting sub-national results
To compare indicator results for Canada’s sub-national
urisdictions (provinces and territories) to Canada and to
ther countries in the OECD, we focused on 15 select indi-
ators from the Quality of Care dimension of Health at a
lance, 2011 and calculated results at the provincial and
erritorial level according to the OECD methodology. The
nterest from system stakeholders and the media in per-
ormance gaps in quality of care and patient safety results
rove the choice of this sub-set of performance indicators
or calculation at provincial and territorial levels. Within
his dimension we were restricted to indicators where
esults could be determined and reported at the provin-
ial and territorial level in such a way as to be consistent
ith the OECD methodology.
Results for indicators at the provincial and territorial
evel are presented in two different formats: bar chart
nd normalized scatter plot. The ﬁrst places countries
nd provinces/territories on the same axis and allows for
omparison of each indicator on a number of different
evels: inter-provincially, nationally and internationally
s the graphic displays the value and conﬁdence inter-
als of each province, territory or OECD country (Fig. 2).
he ranking within this graph should be interpreted
ith caution because differences between countries and
rovinces/territories such as units of analysis and the vari-
bility within unit on the basis of socioeconomic status,
thnicity or geography should all be considered as factors
hat can affect the ranking order.
We also used the same methods described above for
omparing national results to other OECD countries to
resent results for a single province/territory with results
rom all indicators shown on a single graph (Fig. 3).
his shows, for a given Canadian province or territory,
elative performance on a number of indicators com-
ared to Canada’s result, the OECD average and the OECD
5th and 75th percentiles, but does not allow for direct
1 G8 countries include France, Germany, Italy, Japan, the Russian Fed-
ration, the United Kingdom, the United States and Canada. 112 (2013) 141– 147 143
comparison between provinces or territories as results for
only one jurisdiction are shown on the graph.
2.3. Measuring media and public response to the report
The Canadian Institute for Health Information systemat-
ically documents media uptake and coverage of analytical
reports released, quantitatively through close monitoring
of all media outlets and qualitatively through examining
the way in which prominent media outlets, commentators
and experts have covered and reacted to the report. Since
the analytical report presenting the results of international
comparisons at sub-national level had not been released at
the time of writing of this methodological paper, we could
only document media and public response to the analysis
on international comparisons at national level.
3. Results
3.1. National and sub-national performance proﬁles
The analytical methods described previously allowed
us to develop a visual representation for each of the
four performance dimensions: health status, non-medical
determinants, quality of care and access. Fig. 1 is slightly
modiﬁed from the CIHI analytical report Learning from the
Best (2011) and shows the results at the national level
for the quality of care dimension. The graphic allows the
audience to compare relative results across indicators and
understand how Canadian results compare to those of
other OECD countries.
We were also able to graphically represent the perfor-
mance of individual provinces and territories compared to
Canada as a whole and to other OECD countries. Fig. 2 shows
results for a single indicator from the quality of care dimen-
sion, while Fig. 3 shows the results for all 15 indicators for
one of the provincial health systems.
With the single picture for each of the dimensions and
for each province we  were able to illustrate:
• Relative results for performance indicators with very
different scales (e.g. mortality rates, infant mortality, dia-
betes prevalence, perceived health status) and different
directions (higher result better, or lower result better).
• Where the result for Canada was  below the 75th per-
centile, above the 25th percentile or above or below the
OECD average.
Fig. 2 presents a performance proﬁle for one sample
province. Readers can see that while there are not large
differences in results compared to the Canadian average,
this province has a mixed performance proﬁle compared
to the OECD benchmarks (average and 75th percentile) and
to the national average, and that there are obvious oppor-
tunities for performance and practice benchmarking with
other provinces.
Fig. 3 uses the OECD Health at a Glance method of
presentation and provides a perspective on results for a
single indicator, in this case avoidable hospitalizations for
asthma. The graphic shows that Canada’s performance was
one of the best among the OECD countries, and also that
144 J. Veillard et al. / Health Policy 112 (2013) 141– 147
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Fig. 1. Quality of care performance proﬁle. Notes: Measures of quality of care were ﬁrst introduced in the 2007 publication of Health at a Glance. The 2009
and  2011 publications expanded on the number of quality measures reported. As the reporting of many of these measures is relatively new, there may
be  more inconsistencies in the way individual countries report results relative to indicators in other dimensions. Many of the indicators used to measure
quality  of care depend on accurate and complete recording and reporting of diagnoses, procedures and adverse events that occur in hospital settings. There
are  differences in hospital recording practices and completeness across countries that will affect the comparability of results for many of these indicators.
Health  at a Glance notes some speciﬁc issues that would have an impact on results for individual countries. Additionally, there are a number of indicators
where  comparator countries are limited – certain key data needed to determine a result may  not be recorded at all or may be of questionable accuracy;
results  for these countries are not reported in Health at a Glance. Immunization and screening: With respect to indicators of immunization and screening,
some  countries report these based on information available from speciﬁc programmes, for example, a breast or colorectal cancer screening programme.
munizat
VT: dee
 Health aOther countries use surveys of individuals for reporting screening or im
COPD:  chronic obstructive pulmonary disease. Post-op: post-operative. D
Source: Organization for Economic Co-operation and Development. OECD
most provincial and territorial units have results clustered
close to the Canadian average and also better than most
OECD countries. While not presented here,2 other sin-
gle indicator results showed much wider variation across
provinces and territories, with some provinces having
results among the top performing OECD countries and oth-
ers with results in the bottom quartile.
3.2. Media and public response
The CIHI Learning from the Best 2011 analytical report
was published with a media release, coinciding with the
release of OECD’s Health at a Glance 2011. CIHI’s Stake-
holder Communications department monitored the media
and public response to this report.
The release elicited a strong media response, mostly
from national media outlets, with nearly 60 mentions in
the six days following the release, by far the strongest
2 Full results for all performance indicators along with provincial and
territorial proﬁles are available in How Canada and the provinces compare
on international health indicators (available at: http://www.cihi.ca).ion rates. Results from surveys may  reﬂect variation due to recall error.
p vein thrombosis. AMI: acute myocardial infarction.
t a Glance 2011. Paris, France: OECD; 2011.
coverage received associated with the release of OECD
health indicators in Canada. In contrast, the release of
the OECD Health at a Glance 2009 report generated
only three media prints in Canada. The media response
included national and local TV and radio news broadcast
interviews with CIHI executives, and national newspaper
articles with quotes from CIHI staff. Canada’s relatively
poor results on rates of childhood obesity and overweight
and patient safety were often featured in media coverage,
along with comparisons of healthcare spending. However,
with respect to patient safety results, the media also noted
CIHI’s cautions around differences in international data
reporting practices and how it could affect comparability
of Canadian results to those of other countries.
The report was  well received in the health care and
media sphere – eliciting some calls for action from indi-
viduals such as the President of the Canadian Medical
Association, prominent academics and a representative of
the Health Council of Canada. Over 200 Twitter users – jour-
nalists and news feeds from major media outlets, as well as
health system policy makers and executives – shared the
information by linking their tweet to the online story or
reminding their followers to tune in to their coverage of the
J. Veillard et al. / Health Policy 112 (2013) 141– 147 145
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Fig. 2. Sample provincial performance proﬁle. Notes: COPD: chronic obstructive pulmonary disease. AMI: acute myocardial infarction.
Sources: OECD average, 25th and 75th percentile:  Organization for Economic Co-operation and Development. OECD Health at a Glance 2011. Paris, France:
O nadian 
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anada. CANSIM Table 105-0501: Health indicator proﬁle, annual estim
oundaries) and peer groups. http://www.statcan.gc.ca. Updated (19.06.1
eport. Finally, the President of the Ontario Hospital Asso-
iation posted the following comment on his blog: ‘given
he importance of health and the health system to Canadi-
ns, international comparisons are often an opportunity for
ecision-makers and health system providers in Canada to
earn from the best and strive to be among the best among
ll areas of the health care system. I would encourage you
ll to read the report and its ﬁndings [14].
There were also other documented impacts arising from
he release of this report. First it generated signiﬁcant inter-
st from several provinces and from the federal Ministry of
ealth requesting the Canadian Institute for Health Infor-
ation to calculate indicator results at jurisdictional level
nd develop jurisdictional performance proﬁles. These
equests led to the development of the report presenting
ub-national results of international comparisons, which
ill be released as a companion to the next OECD Health at
 Glance report in November 2013.
In addition, unfavourable results on cancer mortality
ppeared to be related to the currency of the mortality data
sed for the calculation of the cancer mortality indicators
2004 value for the 2011 OECD data when most countries
ad more recent data from 2007 or 2008). The level of
ttention raised by the public comments on these results
ed to improvements in the data submission processes so
hat Canada has now some of the most recent mortality
ata. This new data shows considerable improvements for
ome of the indicators such as mortality from lung cancers
or females.Institute for Health Information. For inﬂuenza vaccination, 65+: Statistics
 age group and sex, Canada, provinces, territories, health regions (2011
ssed (27.11.12).
4. Discussion
The methods and results described above outline a
possible approach to the analysis and presentation of
health system performance international comparisons that
helped in the Canadian context inform the public as well as
health system stakeholders and initiate questions and dis-
cussions about performance and practice benchmarking.
The approach taken in the CIHI Learning from the Best
report, which presented a graphical summary of results
for all the indicators in a dimension and relative perfor-
mance for Canada compared to all OECD countries, provides
the opportunity to illustrate relative performance over
a dimension in a picture as opposed to a number, giv-
ing readers additional information with which to make
their own judgements about performance. By leaving other
OECD countries unnamed, we avoided questions related
to the relative ranking of Canada compared to speciﬁc
countries, which often dominates the discussion of health
system performance in Canada, and were able instead to
illustrate those indicators where a number of other OECD
countries had better results as well as those indicators
where Canada’s results were among the best. The media
coverage and public response to the release of the report
showed that it did stimulate discussions about key areas
for performance improvement in Canada’s health system.
The merits of this approach are that it allowed achieving
three concurrent objectives: present high level results for
an entire performance dimension in a simple and intuitive
146 J. Veillard et al. / Health Policy 112 (2013) 141– 147
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Fig. 3. Asthma hospital admission rates, population aged 15 and over, 2009 (or nearest year). Notes: I represents 95% conﬁdence interval. Indicator
description: Number of hospital discharges for asthma of people age 15 and older, per 100,000 population. Rates are age–sex standardized to the 2005
ded in t
ic Co-o
nadian OECD  population. Numbers for the territories are suppressed but are inclu
Sources: OECD average, 25th and 75th percentile: Organization for Econom
OECD; 2011. Provincial rates: Discharge Abstract Database, 2009–2010, Ca
way; present high level sub-national results; and develop
performance proﬁles for each sub-national jurisdiction for
various performance dimensions. This approach is also
complementary to the work of the OECD, which releases
results indicator by indicator, organized by performance
dimension.
In addition, the calculation of results at the level of
sub-national jurisdictions provided useful information for
policy-makers and regional decision-makers responsible
and accountable for managing those systems, as well as for
the public in those jurisdictions. While these audiences are
familiar with how the health systems for their provinces
or territories compare to others within Canada, a com-
parison with results from other countries provides more
benchmarking context and opportunities on their speciﬁc
results.
While the methods for presenting comparisons of inter-
national health system results described here seem to havehe Canada rate. Provincial rates are based on patients’ place of residence.
peration and Development. OECD Health at a Glance 2011. Paris, France:
Institute for Health Information.
achieved the objectives initially set out, there are limita-
tions associated with this approach.
First, the approach proposed does not readily lend
itself to examining changes in results over time. However,
with some adaptation of the data visualization approach
proposed, additional points representing historical perfor-
mance could be placed on the performance proﬁle graphs.
Finding the right balance between simplicity and compre-
hensiveness of the information presented is obviously an
ongoing challenge.
Second, due to the methods used to standardize the
results, the graphs can over-emphasize small differences in
indicators where there is little variability in results across
countries (for example, infant mortality). It is therefore
important to provide context supporting the interpretation
of the results.
Third, some of the indicators included in the report are
similar to those already reported by CIHI at the national
th Policy
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nd sub-national levels. These indicators are typically age-
ex standardized using the Canadian population structure.
pplying age-sex standardization using OECD population
eference totals could affect the results enough to cause
onfusion among data users. It is therefore important to
larify that methods used to ensure international compa-
ability also can lead to discrepancy in results for indicators
abelled as being the same. Context and explanations are
lso very important from this perspective.
Finally, in our approach, we identiﬁed the G8 group of
ountries (minus the Russian Federation which is not part
f the OECD) as the peer group of comparable countries
or Canada. This approach was deemed as the most intu-
tive and one which would garner the strongest support
rom the audience for this report. However, the OECD has
eveloped an alternative approach to peer grouping based
n the examination of key characteristics of health sys-
ems whereby Canada was grouped with Australia, France
nd Belgium [14]. Another alternative strategy might be
o group peer countries by performance improvement
riorities rather than organizational features in order to
timulate practice benchmarking discussions by focusing
n common strategic priorities. Both approaches have mer-
ts and might be complementary; however the approach
hosen should probably reﬂect the immediate interest of
he main performance information users.
Further methodological work related to the presenta-
ion of results of international comparisons at national
nd sub-national levels may  include: the inclusion of time
rends in summary graphs of performance results; the
evelopment of interactive tools and data visualization
ethods allowing drilling down at various geographi-
al levels and within performance dimensions (bringing
ogether the approach developed by CIHI and the one used
y the OECD in its Health at a Glance report); the capabil-
ty to apply various benchmarks to the results presented,
ither driven from the data (e.g. 90th percentile) when
he samples are robust enough, or driven from the best
vailable evidence (e.g. national or jurisdictional level tar-
ets or clinical benchmarks); and the capability to compare
esults to various groups of peer countries or jurisdictions
epending on the objectives of the comparisons (perfor-
ance benchmarking or practice benchmarking).
Advances in data visualization methods and innova-
ions in the development of interactive presentation of
ata represent opportunities to enhance the use by health
ystem stakeholders and by the public of international per-
ormance comparisons.
More research should be done as well in evaluating the
mpact of the release of such international performance
omparisons at sub-national, national and international
evels. In particular, it would be useful to study the growing
mportance of social media in sharing this type of informa-
ion, as shown in our preliminary data.
Finally, further research in understanding the spe-
iﬁc performance information needs of various audiences,
he development of cognitive strategies to meet these
nformation needs, and the necessity to build context in
he presentation of results are all promising avenues to
nhance the relevancy of international comparisons.
[
[ 112 (2013) 141– 147 147
5. Conclusion
The presentations of international health system perfor-
mance comparisons in the OECD Health at a Glance report
and in the CIHI Learning from the Best report seem com-
plementary because the Health at a Glance publication
provides a wealth of information and draws attention to
relative performance and the scale of differences in results
among countries, while the approach developed by CIHI
provides an overview of international comparisons from
the perspective of a speciﬁc country, at various geograph-
ical levels (national and sub-national). These methods
should be further reﬁned, tested and evaluated in different
countries and contexts to provide various audiences with
the information in the way they need it to compare and
stimulate peer learning activities supporting performance
improvement.
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